Abstract. We show that CaF,: Y crystals that have been X-irradiated at low temperatures contain Y2-ions associated with a trigonally located interstitial F-ion. Experimental results are presented that support this identification and that show that a trigonal Jahn-Teller effect (with warping) is involved. An estimate for the Jahn-Teller energy of E,, = 490 cm-' is obtained.
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Letter to the Editor g,,, g, , are in the ( x , z ) plane; and g3, forms an angle of LY = 8" with respect to the C4 axis which is vertical in the figure.
at 36 GHz and 4.2 K (on a laboratory-built spectrometer) yielded that the forbidden SHF transitions are not important. Thus the complex SHF structure is due to several sets of inequivalent F neighbours. The 36 GHz experiments indicated furthermore that the electronic spin is S = 1 and that the g-tensor is not isotropic but monoclinic. Its principal value and the angle cuin the (110) symmetry plane are, at 4.2 K (see inset in figure 2), g,, = 1.9571(15) g2, = 1.9732(15) g33 = 1.9960(30) = g"(1.5).
(1) An extensive ENDOR study was successfully begun (it is in the process of completion) to identify the nuclei involved and to obtain their SHF tensors.
The currently available results support the structural model of an Y '+ ion substituting for a Ca2+ ion and being surrounded by a deformed cube of eight fluorine neighbours and a (NNN) interstitial one. ENDOR signals of distant yttrium SHF interactions were identified, but none of any nearby ones were detected. This does not contradict the model (see below). Additional evidence was obtained from the temperature dependence of the EPR spectra. When the sample temperature is increased to above 18 K the structure of the spectrum changes dramatically for this direction of H, and above 25 K a simpler one is observed that arises due to motional averaging with respect tog. The hypothesis that the centre does indeed reorient was confirmed by applying appropriate uniaxial stress to the sample. Our experiments performed at 4.2 K with stress applied along the C4, C3 or C2 axis, or along a more general direction produced strong repopulation effects, with the exception, however, ofp 11 C3 where no change at all was detected.
Some chemical results give additional support to the identification of the yttriumfluorine complex. Crystals grown with YCl, and YBr, as dopants exhibit, after identical treatments, the same experimental results as the ones doped with YF3. Very many experiments have been performed on CaF, crystals doped with all the RE fluorides (exception: Pm), LaF3 or LuF3 and on pure samples. The centre being reported on was never observed. Finally, samples subjected to an electric field (IE 6 90 kV cm-') (applied along C4, C3 or C,) were investigated with EPR. No changes were detected in the spectra. The following formal model is in agreement with the experimental results presented. In cubic coordination the Y2+ ion (4d') has a E, ground state and an excited TZS orbital triplet (separated by 1ODq) of predominantly d character. We only consider these levels and assume weak covalency. The trigonal field (symmetry C3v) splits the T,, into All + E, whereas E, + E, remains degenerate. From the experimental results we conclude that the trigonal field is weaker than the cubic one. Thus the admixture between the two doublets can be handled by perturbation theory. The ground state undergoes a trigonal Jahn-Teller (JT) effect. Linear coupling to a,, and e, displacements of the trigonally distorted cubic cluster is thus possible. The displacements of the cluster likely to be important are the e, [eg] and two (a,, + e,) [ [t2g] modes, is mainly JT active. Indeed, stress acting along the Y-F bonds seems to have no effect. It is thus appropriate to construct a trigonal (pseudocubic) JT effect of the type E, @ e, with warping terms. The arguments of [9] (and references therein) can be extended to include the warping terms by taking account of the choice of the axes as defined in figure 2 . The adiabatic ground-state potential is a function of the displacements Qor, Q,, and has three minima. The one centred on the Qer axis involves an electronic IE,O) state. This implies a negative JY coupling constant and positive warping.
Within a pseudo-static JT approach it is possible to calculate the g-tensor within this ground state. Good agreement with the values [l] is obtained when the ground state does indeed transform as lE,O). The most interesting element of the g-tensor is certainly g,, (in the trigonal axes of figure 2 ) . Indeed, this quantity reflects the action of the JT effect most clearly. We find It remains to explain the absence of the yttrium ENDOR signals. The JT system reorients between the minima of the adiabatic ground-state potential. This implies for the yttrium nucleus a random reorientation by nearly 90" of the nuclear quantisation axis during each jump. As a result, the projection of the nuclear spin along the applied nuclear frequency field is a random function of time, with an average tending to nearly zero under rapid reorientation (with respect to the anisotropic hyperfine splitting expressed in frequency units).
The experimental results reported and the theoretical model sketched out in this preliminary communication are intended to prove that we have identified, for the first time, an Y2+ centre in the alkaline-earth fluorides. We further show that (NNN) charge compensation is not unlikely, in contrast with theoretical predictions. The cubic Y2+ ion has still not been found. Probably its ground state is in or near the first conduction band.
A more detailed account of this system will be published.
